INTRODUCTION {#sec1-1}
============

Spinal muscular atrophy type IV (SMA4) is an adult onset, mild form of SMA. It is a rare condition with a prevalence of 1/300,000. SMA4 usually manifests in the second or third decade of life. It is a motor neuron disease, resulting in proximal muscle weakness with lower motor neuron features.\[[@ref1][@ref2][@ref3]\] However, the presence of sensory involvement, sphincter abnormalities and upper motor neuron signs should raise the suspicion of other coexisting conditions.\[[@ref1][@ref2]\]

Spinal cord ependymomas are the most common intramedullary tumors. They are considered to be benign tumors, but their slow evolution causes a delay in diagnosis, and there is an important functional risk of extensive disabilities.\[[@ref4][@ref5]\]

This report presents the case of a 33-year-old female patient with SMA4 and ependymoma. The aim of this case report is to emphasize the importance of careful history taking, keen neurological examination and awareness of red flags that could be indicative of a neurological disease.

CASE REPORT {#sec1-2}
===========

A 33-year-old right-handed Saudi homemaker with two children had a history of slowly progressive proximal muscle weakness of 15-year duration. She reported that although her weakness was mild, it affected her daily activities. However, she was completely independent. The patient reported that her younger sister had similar symptoms, which raised suspicion that the cause was an underlying genetic condition. Electromyography (EMG) was carried out, which was suggestive of a motor neuron disease. Based on the EMG features and positive family history, SMA was suspected. Genetic examination was undertaken, which showed a signal increase of 50% of the survival motor neuron 2 (SMN2), suggesting the presence of three copies of SMN2 and a signal reduction of nearly 50% of the neuronal apoptosis inhibitory protein (NAIP) gene. The patient was diagnosed with SMA4. Her condition was stable and she was followed regularly in the neurology clinic for approximately 2 years.

However, on subsequent visits, she reported that she had suffered from intermittent episodes of neck pain over a previous couple of months. This pain radiated to both arms and was associated with bilateral hand numbness. Her symptoms were asymmetrical; they were worse in the right arm with sensory disturbance along the medial side of forearm and little and middle fingers. She also noticed that the weakness in her legs weakness was getting worse and in the past month, she had difficulty walking with frequent falls, both of which significantly affected her daily activities. There was no sphincter dysfunction. The patient sought medical attention in the Emergency Department, and it was thought this was part of her underlying neurological disease because of which she was discharged home with close follow-up.

The general physical examination was within normal ranges, stable vital signs and no dysmorphic features. However, she was obese (weight 85 kg and height 163 cm).

The neurological examination was normal and revealed high cortical functions and cranial nerves. She had wasting of proximal muscles with obvious fasciculations. She had hypotonia and hyporeflexia in the upper extremities, with a muscle power score of 4/5 using the medical research council scale. The lower extremities were spastic with muscle power scored at 3/5 using medical research council and hyperactive muscle stretch reflexes, sustained clonus and extensor plantar response. There was a sensory level at T4 dermatome. She had a waddling gait, but her coordination was normal.

On investigations, including magnetic resonance imaging (MRI) of the spinal cord showed an intramedullary mixed solid and cystic lesion that spanned approximately nine vertebral segments and caused cord expansion. The solid component demonstrated low signal intensity on T1 and high signal intensity on T2 with gadolinium enhancement. Radiological diagnosis was suggestive of ependymoma or astrocytoma \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]. The MRI of the brain showed no abnormalities, decreasing the possibility of metastasis.

![MRI of spinal cord showing intramedullary mixed solid and cystic lesion extending from C3-T4 and causing cord expansion. The solid component demonstrates high signal intensity on T2](SJMMS-5-163-g001){#F1}

![MRI of spinal cord showing intramedullary mixed solid and cystic lesion extending from C3-T4 and causing cord expansion. The solid component with gadolinium enhancement](SJMMS-5-163-g002){#F2}

The patient was admitted immediately and she then started to have sphincter abnormality in the form of urine retention and constipation. She received a course of dexamethasone and her symptoms improved slightly. Under general anesthesia with intraoperative neuromonitor, the patient was placed in the prone position and underwent a posterior spinal approach, namely French door laminoplasty through C3-T4. Under the microscope, a midline dural opening was done and then midline myelotomy. The tumor was exposed and a biopsy taken. After half of the tumor had been removed, there was a sudden drop in blood pressure maximal expiratory pressure by more than 50%; therefore, the procedure was stopped \[[Figure 3](#F3){ref-type="fig"}\].

![MRI of spinal cord at 3-month follow-up](SJMMS-5-163-g003){#F3}

The gross description of the lesion intraoperatively was a grayish mass with both solid and cystic components. Histopathological analysis confirmed the diagnosis of medullary cellular ependymoma (WHO Grade II) \[[Figure 4](#F4){ref-type="fig"}\]. Ten days postoperatively, she regained both light touch and pain sensations. On the 30^th^ postoperative day, her leg power was 4/5. However, she remained in hospital for quite some time as she developed right leg deep venous thrombosis. Her long-term plan included referral to physiotherapy and follow-up with the neurosurgeon to arrange for another surgery for complete the removal of the tumor.

![Histopathology of ependymoma with moderately cellular glial neoplasm with low-grade nuclear features](SJMMS-5-163-g004){#F4}

DISCUSSION {#sec1-3}
==========

SMA disorders are characterized by degeneration of the anterior horn cells in the spinal cord and motor nuclei in the lower brainstem. These diseases are classified based on the age of onset and clinical course into four types. Proximal SMA4 is the adult-onset form with a prevalence estimated at 1/300,000. SMA4 usually manifests in the second or third decade of life.\[[@ref1][@ref2][@ref3]\] The muscle weakness predominantly affects the legs and hip muscles and then progresses to the shoulders and arms. The clinical picture is similar to that seen in SMA3, but the motor weakness is less severe in SMA4.\[[@ref2][@ref6][@ref7][@ref8]\] Humans have two nearly identical copies of SMN gene: SMN1 and SMN2. SMA has been associated with deletions in the SMN1 gene (5q12.2-q13.3) encoding the SMN protein. Although there is some variation, disease severity in SMA is inversely correlated with the number of copies of the second SMN gene (SMN2; 5q13.2) and some studies have shown that patients with the mild SMA4 form have multiple SMN2 copies. Another gene is NAIP; its functional role in the pathogenesis of SMA has not been fully elucidated.\[[@ref9][@ref10]\] SMA4 is the mildest form of SMA and, in general, the disease course is benign with patients having a normal life expectancy.\[[@ref9]\]

Ependymomas are the most common intramedullary tumors in adults, with a peak age at presentation between 30 and 40 years.\[[@ref4][@ref5]\] The incidence of spinal cord astrocytoma is 0.8--2.5 in 100,000 a year. Localized pain is usually the earliest presenting complaint and may precede the neurological deficit by months. Neurological deficits are similar to that of other spinal cord lesions, with weakness, sphincter abnormalities and sensory changes.\[[@ref11]\] Ependymomas tend to occur centrally in the spinal cord, and the cervical region is the most common site. These lesions enhance intensely on MRI. Optimal management consists of gross total resection. Although these are infiltrative tumors, a total or near-total resection can frequently be achieved without causing further neurologic deficits.\[[@ref12][@ref13]\]

Ependymomas are considered as benign tumors, but their slow evolution course causes a delay in the diagnosis and there is an important functional risk of extensive disabilities.\[[@ref4][@ref5]\] It is well-known that SMA is a motor neuron disease; therefore, the recognition of an unusual complaint, such as the presence of sensory and/or sphincter abnormalities, should always raise the suspicion of another differential diagnosis. A detailed medical history and thorough neurological examination are mandatory for clinical diagnosis. There are only a few case reports of SMA with malignancy.\[[@ref14][@ref15]\] SMA3 was reported with alveolar rhabdomyosarcoma and SMA1 with neuroblastoma.\[[@ref14][@ref15][@ref16]\] To the best of our knowledge, this is the first time that the coexistence of SMA4 and ependymoma has been reported.

CONCLUSION {#sec1-4}
==========

Both SMA and astrocytoma are relatively rare diseases, and the probability of their co-existence is very low. In such circumstances, the diagnosis of these two conditions in the same individual may be challenging. Presentation and a timeline of events highlight the importance of detailed clinical history, physical examination and necessary investigation. In chronic patients, new and unusual pathological symptoms should initiate a differential diagnosis of another, coexisting disease.
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